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CLAIMS 



1. Procedure for determining the yfisk of 
flammability of a ' mixture of ".".at - least -fcwgT reactive 
gases A, B, in an inert or base gas, or tfie order of 
mixing' of these reactive gases into the #nert or. base 
gas, characterized in that it comprises: 

a step for determining whether /the composition 
of the mixture, during its formation^ passes through 
the f lammability region in the ternary diagram of the 
A/B/inert or base gas ' mixture wh/n this mixture is- 
produced according to a' first /node in which A is 
firstly mixed into the inert or/ base gas in order to 
form a first mixture and then R/is mixed into the first 
mixture in order., to form . t h.e f/l n a 1 mixture. 

2. Procedure accordimg to .Claim 1, . which 
furthermore includes : 

a step of determining a first transit time 
through the f lammability region of the said ternary 
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iring this first transit time 
:ion time of the mixture or of 
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zcording to Claim..-- 1, which- 
:ep of comparing "one or more 
^xer or mixers used with the 
:ion time of the mixture or of the 
mixture. 

4. Procedure according to one of Claims 1 to 3, • 
which furthermore includes, if the composition of the 
mixture passes through the f lammability region of the 
said terna/v diagram, or else if the first transit time 
or the mixing time is greater than the chemical 
induction/ time of the mixture: 

a step for determining whether the composition 
of the /mixture, during its formation, passes through 
the f lammability region in the ternary diagram of the 
A/B/inefrt or base gas mixture, when the latter ->±s: 
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produced according to a second mode /in which B is 
firstly mixed into the. inert or base/gas . in order .. to 
form a- first mixture and then* A is mixed into the first 
mixture, in order, to form the f inal -mi/xture . 

. 5. Procedure according to/ Claim 4, which 
furthermore. includes: 

a step of determining a / second transit time 
through the ■ flammability region/ of the said ternary 
diagram when this mixture is produced according to the 
second mode; 

a step of comparing ifhis second transit' time 
with the chemical induction tfime of the mixture or of 
the stoichiometric mixture . 

6. Procedure according to Claim 4, which 
furthermore includes a ste/p of comparing one or more 
mixing times of the mixer (s) used with the chemical 
induction time of ^theT mixture or of the stoichiometric 
mixture . 

7. Procedure according to one of Claims 1 to 6, 
which comprises, if the composition of one of the 
mixtures according ta one of the modes of injection 
does not pass through the flammability region during 
its formation, the selection of this mode, 

8 . Proc^durW according to one of Claims 2 or 3 



or 5 or 6, vfiich 
of the mode/ for 
transit ti/ne 
said ternary 
induct io_n [time/ 
9. 



prises the selection of a mode or 
the mixing time or times or the 
uqjh the flammability region of the 
iagram is less than the chemical 
r the mixture. 



.ection of the mode for which: 



:jdure according to on.e_ of Claims 1 to 6,'- 
which comprises, if the two . modes of' injection both 
force the composition to 'pass through the flammability 
region, the sel< 

(i) the intermediate mixture point, 
representat/ive of the composition of the first mixture, 
lies outside the flammability region; 

(ii) /the mixing time or times or the transit time 
through the flammability region of the ternary diagram 
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is less than the chemical induction/ time of the 
mixture . 

10. Procedure for producing a mixture of at least 
two reactive gases A, B in an inert or base gas, which 
comprises : 

determining the- f lammabiliyty risk of the 
mixture, while the mixture is tyfeing produced, or 
determining the order of ■ mixing of /these reactive gases 
"irit'C)' the' inert or base gas, according to one of Claims 
10 1 to 9; 

mixing the reactive gase^ A and B in the order 
for which the composition. *o.f A ,-th*,.,mixture -does not pass 
through the flammability regicm while the composition 
is changing, or for which the mixing time(s) or the 
15 transit time through the flammability region of the 
ternary diagram is . (are) / less than the chemical 
induction time of* 'the mixturi 

11. Procedure for producing .a final mixture of at-, 
least, .two-re-ffctive gases ly, B Tn~ an inert~"6r"~base gas, 

20 characterized in that it Gfomprises: 

mixing the gas PJ in the inert or base gas, in 
order to form a first mixture, the composition of which 
changes, during its focfaation, outside the flammability 
region of the ternar^ffi>agram of the A/B/inert gas 
25 mixture, or passes though the flammability region with 
one or more mixing /times ofl the mixer (s) used, or a 
transit time throtygK the f lairprfabili ty region, less than 
the chemical induc/t^oif^tijft^of the. first mixture; 

mixing tlte *as B into the first mixture, 
30 forming a mixture whose composition changes towards 
that of the fimar mixture , the composition of this 
mixture changing, in the' said ternary diagram, either 
without passing through the flammability region or by 
passing through the flammability region, with one or 
35 more mixing t/imes of the mixer (s) used, or a transit 
time through / the flammability region, less than the 
chemical induction time of the mixture. 

12. Procedure according to one of Claims 1 to 11, 
which includes a p rior ste p of determining the mixing 
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time or times of one or more mixe/s intended to be used 
for mixing reactive gases ' and/ for determining the 
temperature at which the. spontaneous ignition time of 
the mixture becomes equal or substantially equal to one 
of the mixing times. 

13. Procedure according /to one of Claims 1 to 12, 
the mixing being carried rfut' at a temperature of 
between 300°C and 600°C. 

14. Procedure according to one of Claims 1 ■ to 13, 
the mixing of the two reacyive. gases A, B into an inert 
or base gas being that of A recycle process. 

15. Procedure according to one of Claims 1 to 13, 
the mixture of the reactive gases being a mixture of 
oxygen and butane in an inert gas. 

16. Procedure according to one of Claims 1 to 13, 
-the .mixture of the re£ctive gases being a mixture of 
oxygen and ethylene in/ an inert gas. 

17. Procedure according to one of Claims 1 to 13, 
the reactive gases tyb be mixed into the inert or base 
gas being at least /three in number and the order of 
mixing of the gases/being determined by considering the 
pairs of gases that can be mixed successively, and the 
corresponding terr^fery diagrams. 

18. Proced 
which include, 

-database con 
consulting a, 
induction ti 
electronic 
mixers .- 



according to one of Claims 1 to 17, 
epr of consulting an electronic 
data on ternary diagrams and/or 
tonic database containing data on 
gas mixtures and/or consulting an 
database containing data on mixing times of 
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19. Procedure according to one of Claims 1 to 18, 
which furthermore includes a graphical representation, 
on a displ/ay screen, of the ternary diagram (s) in 
question and of the corresponding flammability region 
or regions/ in this diagram or these diagrams. 

20. /Procedure for producing a plant for mixing at 
least twjo reactive gases A, B into a base 
comprising the following steps: 



gas, 
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the order of mixing, these/ gases is determined 
according to one of Claims 1 to 1! 

a plant is produced so a/s to mix the gases in 
the order thus " determined . 
5 . 21. Apparatus • for establishing the f lammabili ty 

risk of gas mixtures, each mixture comprising at least 
two reactive gases A, B, in /an inert or base gas, or 
for determining the order of mixing of these reactive 
gases into the inert or base gas, characterized in that 
10 it. comprises 

means (52) for scoring at least one database 
(54) containing, ~ for gas /mixtures, data on the ternary 
diagrams of these mixture's, and the f lammabili ty 
regions in these diagrams for given temperature and 
15 pressure conditions; 

-. means (80) ftfr selecting a gas mixture and 
temperature and press/ire conditions to be used for this 
gas mixture; 

means (79) for displaying a ternary diagram and 
20 the flammability reygion of a mixture in this diagram. 

22. Apparatus according to Claim 21, which 
furthermore inclafesv means (72, 74) for computing, or 
especially 
establishing 

25 two reactiv 

for temper&tu 
mixtures, ai 
of the mixt 

23. AWarfetus according to Claim 21 or 22, which 
30 includes mqfans (72, 74) for computing, or means-; 

especially /programmed for computing or establishing, 
for gas mixtures each containing at least two reactive 
gases A, B/ in an inert or base gas, and for temperature 
and pressure conditions of these gases, a transit time 
35 for this/ mixture to pass through the flammability 
region oil the corresponding ternary diagram. 

24. / Apparatus according to one of Claims 21 to 
23, which includes means (52) for storing at least one 
database (55) containing, for gas mixtures, data on the 



!fro<#ramm^d means for computing or 
mixtures each containing at least 
in an inert or base gas, and 
and!/ pressure conditions for these 
ammability region in the ternary diagram 
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induction times, or ignition times, of thesfe mixtures 
according to the temperature and pressure conditions. 

25. Apparatus according to one- ef . /Claims 21 to 

24, Which includes means (22, '24) for /computing, or 
5 especially means ■ programmed for / computing or 

establishing, for gas mixtures each containing at least 
two reactive gases A, B in an ' inert/ or base gas, and 
according to temperature and pressure conditions of 
these mixtures, chemical inducti/on times of these 
10 mixtures. _ / 

26. Apparatus according tc/ one of Claims 21 to* 

25, which furthermore "includes a database (56) 
containing information on miximg times of mixers; and 
means (80) for selecting a miyer. 

15 27. Apparatus according to one of Claims 21 to 

26, which furthermore inclydes means (72, 74) for, or 
means especially programmed for, comparing a mixing 
time or a transit time th/ough a flammability region of 
one of the ternary diagrams, and a chemical induction 

20 time of this mixture. / 

28. Apparatus foJ establishing the flammability 
risk of mixtures, eacM mixture consisting of at least 
two reactive gases A, /b in an inert or base gas, or for 
establishing the omer of mixing of these reactive 

25 gases into the Ln&rtf on- base gas, characterized in" that 
it includes mearVs /for computing, or means especially 
programmed for cioi^uting,/ as a function of temperature 
and pressure corfdi^ions^r 

the ternary /liagram of a mixture and the 
30 flammability reJgLbn in this diagrams 

a chemifcal induction time of these mixtures. 

29. Apparatus according to Claim 28, which 
furthermore includes means (79) for displaying a 
ternary diagram and the flammability region of a 

35 mixture in thfis diagram. 

30. Apparatus according to either of Claims 28 
and 2 9, whifh furthermore includes means for computing 
a mixing ti/me of a given mixer or for storing mixing 
times of a /set of mixers. 
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on the ternary 
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31. Terminal (58) for. establishing the 
f lammability risk of a mixture of at leas/ two reactive 
gases A, B in an inert or base gas, o£ the order ; of 
injecting these reactive gases into t/e inert or base 
gas, characterized in that it comprise 

- communication means (62, /64, 66, 81) for 
communicating between the said ter/inal and means (52) 
containing at least one database (/54, 55, 56, 57) which 
includes, for gas mixtures, Rata 
diagrams of these mixtures, / and 
regions in these diagrams hs a 
temperature and- pressure condi/tions; 

- means (80) for supplying the said terminal with 
data for the user of the /aid terminal, including at 
least one gas mixture us/d, and the temperature and 
pressure conditions of use 

- storage means (7 j ', 76), communicating with the 
means for supplying th</ said terminal with "the user 
data", to store this use/ data, as well as data supplied 
by the database on th/ ternary diagram of the mixture 
selected; 

- display mea#s 
storage means, for 
at least the ternaW dia 
32 . Computer #£°grj 
for executing a #:Qcedu: 



(79), communicating with the 
ing, in the form of a graph, 
1 rim supplied by the database. 

comprising the instructions 
'e according to one of Claims 1 
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to 19. 

33. Data raeiium, which can be read by a computing 
system, comprising the data, in coded form, for 
executing a procedure according to one of Claims 1 to 
19. 

34. ' Softw4re product comprising a program data 
medium mean/, capable of being read by a computing 
system, allowing a procedure according to one of 
Claims 1 to/ 19 to be executed. 




